I INTRODUCTION
Lead dust is a severe hazard to those who are over exposed.
Lead differs from many metals, in that it serves no biological function. Many other metals are necessary nutrients found at low concentrations in humans. When lead dust is inhaled, it i s readily absorbed and distributed throughout the body. Blood sampling analysis i s mandatory every 6 months for workers exposed above the PEL for more than 30 days per year [3] . Once the lead enters the blood it binds to erythrocytes (a mature red blood cell). Over the next few weeks it is distributed to those tissues that receive high blood flow, such as, kidney, liver, and brain. Bone has the highest affinity for lead. Biophysically, lead resembles calcium, which may explain its high affinity for bone Samples o f the different surfaces were collected using OSHA's sampling for surface contamination techniques. The wipe sample results determined that the level of dust was well above the HUD guidelines. Four different methods were employed to reduce the quantity o f lead oxide exposure to personnel which included using a HEPA (high efficiency particulate Air) filter vacuum and wiping the material down with Windex TM, and adhesive pad, strippable paint, and acetic acid. After testing with various paints, it was found that coating the bricks with Rust-oleum Rust-0-Than TM epoxy based paint allowed the bricks to be reused in the future and reduce the development o f lead oxide.
METHODS AND MATERIALS
Three areas o f the TFTR Test Cell basement had diagnostic equipment with the lead brick shielding After each area was cleared o f the lead bricks, the workers wiped the surface areas down with WindexTM and then used a High Efficiency Particulate Air Filter vacuum (HEPA) to remove any lead dust. N o initial samples were taken, as it was assumed the lead concentration was above the HUD guidelines. Once this was completed, the areas were sampled to see if any lead dust remained. The sampling techniques described in the OSHA Technical Manual, Chapter 2 "Sampling for surface contamination" were used. Areas sampled initially were marked to avoid sampling the same area again. The marked area was measured and recorded. The area o f the sample was calculated. Using a "Lead Wipe TM " brand wipe, the area was wiped starling at the outside edge and progressing towards the center o f the surface area. The sample wipe was folded over with the exposed side in and placed into a plastic vial, labeled, and sent to an off site laboratory for analysis The first results showed that the surface contamination was above the HUD surface contamination guidelines. These areas were then wiped down again and re-vacuumed with the returned, it was found that the metal structural surfaces were below the HUD guidelines. It was decided that the wooden pieces would be disposed o f as hazardous waste. The concrete floor surfaces however, were still well above the guidelines.
Next, an adhesive pad was placed down in a designated area. Pressure was applied to the pad and then it was removed and discarded as hazardous waste. The area was sampled and the results indicated levels were lower still; however, the levels were still above the HUD guidelines.
The next mitigating method used was strippable paint. Stripcoat TLC Free TM was applied to a small area and left to dry over night. The directions for the strippable paint suggest spraying the paint onto the surface; however, a thick coat was needed to properly remove the contamination. Therefore, the paint was poured onto the floor and spread with a roller. After approximately 24 hours the paint was peeled and the floor was re-sampled. The results were below the HUD standard. Next the entire contaminated floor was painted and allowed to dry, again for 24 hours. The following day when the paint was to be peeled, it was discovered that paint was not applied in a thick enough fashion. A second layer o f paint was applied and allowed to dry overnight. The following day the paint was peeled and the area was sampled. Once again the results were below the HUD guidelines. For the remainder o f the floor area, each section was wiped down with Windex and vacuumed to remove the lose dust and then the strippable paint was applied. After the paint dried and was removed the areas were sampled and declared clean if the results came back below the guideline. One area had to be repainted to get the levels below the guideline.
The last mitigating method that was used was a 5% Acetic acid solution. After the bricks were removed the area was wiped down using the acetic acid solution. The area was sampled and the results were below the guideline.
After all the bricks were collected, they were placed in a box to later be coated in polyurethane. This coating would allow the bricks to be used in future projects. Workers handling the coated bricks would not need respiratory protection. And the coating would reduce future oxidation o f the bricks. To the knowledge o f the authors and after an extensive literature scarch, it was concluded that this was thc first time strippable paint was applied as a mitigation technique for the safe removal of lead oxide surface dust contamination.
After various techniques, including water, WindexTM, Acetic acid, and sticky pads, were used i t was determined that the application of the Stripcoat TLC Free TM strippable paint provided the most effective means o f removing lead oxide surface dust. This technique was both highly effective in reducing lead oxide surface dust and cost effective, due to the single application process.
It was determined that for non-flat surface areas with slight lead oxide surface dust contamination, such as pipes, that a 5% acetic acid solution was effective. However, this process had to be repeated several times before the lead oxide surface dust contamination levels were below the HUD guideline It is recommended by the authors that for flat porous surfaces, with contaminated lead oxide surface dust. that the strippable paint be utilized to reduce the level o f this toxic material to acceptable level, in this case below the HUD guidelines.
